. Carvalho and others (1962) , Branco (1962) , Guimaraes (1962) , and Cassedane (1968) reported on the Vazante deposit. These studies were restricted primarily to the deposit, and the narrow cuesta along which mineralization occurs. Amaral (1968) was the first to map the surrounding terrain.
Methods of investigation
We spent approximately three weeks working with 1:25,000-scale aerial photographs to prepare a photogeologic map (figs. 2 and 3). Two trips to the area in March and April, 1974, totaling 5 days of field work, were undertaken to check the photogeologic interpretations and to become familiar with the area.
Several local names for individual parts of the main cuesta near the base of unit B (subunit B-3) along which mineralization took place are shown on the geologic map. We are not aware of any single name that applies to the entire cuesta. For ease of reference we have adopted the informal term "mineralized cuesta" to refer to the entire feature.
REGIONAL SETTING
The study area is in a deformed belt ( fig. 1) Braun (1968; and oral commun., 1974) considers the entire Vazante region as being underlain by the Paraopeba Formation of the Bambuf Group; Amaral (1968) considered the eastern two-thirds of the area to be underlain by the Sete Lagoa Beds on opposite sides of the Santa Catarina fault are more or less concordant.
DESCRIPTION OF GEOLOGIC UNITS
The contact between units B and C, the Vazante fault, is less clear. Along the southern half of its exposure, beds are commonly discordant on a small scale across the contact, whereas beds are concordant across the contact to the north.
There is not a pronounced lithologic contrast across the Vazante fault, although sandstone is dominant over limestone in unit C and limestone is dominant over sandstone in unit B.
The Vazante fault is here interpreted as a bedding fault that locally has developed discordant relationships, thus implying that unit B is older than and grades upward into unit C. In contrast, the Santa Catarina fault appears to be a larger structure and the relationship between unit A and units B and C is open to question. Sandstone, silistane , argillite, marl, limestone.
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ii"^_j-"j: '- - Unit B has a minimum apparent thickness of about 300 m.
Unit C Unit C underlies a terrain of undulating hills and cuestas in the western part of the area. It consists of interbedded siltstone, marl, sandstone, and dolomitic limestone, and local thin lenses of magnetite-bearing iron formation.
These rocks are lithologically similar to those in unit B, but have a much higher ratio of siltstone and marl to limestone. Limestone underlies most of the prominent, sharp-crested cuestas while the sandstone generally underlies rounded, more subdued cuestas. The thickness of unit C probably exceeds 500 m; the top of the unit is not exposed in the map area.
STRUCTURE
The Vazante district displays many structures typical of a deformed belt.
During the Brazilian orogeny (ca. 600-500 m.y. ago), older Precambrian rocks were thrust eastward over the western margin of the Bambui basin along a front approximately 1,000 km long. Large-scale thrusting died out west of Vazante; the easternmost major thrust is in the Serra dos Piloes, about 30 km to the west of Vazante ( fig. 1 ) .
The effects of the orogeny are widespread at Vazante, and at least two phases of tectonism can be documented. First, low-angle, bedding, and stepbedding thrust faults developed, with some related folding. Low-grade metamorphism and penetrative deformation either preceded or was coeval with the thrusting. Second, broad cross folds deformed all previous structures.
Interpretation of the types of structures is based both on their characteristics as seen in the field and as interpreted on aerial photographs, as well as on the geologic history of the surrounding region. The unit B-unit C contact is thought to be a combination of low-angle thrust and bedding faults, herein named the Vazante fault. The contact is a folded surface as evinced by the general continuity of strata in both units.
We did not observe the contact to be offset by high-angle faults as shown by Amaral (1968, fig. 2 ), but do agree with Amaral that it is a fault. We consider the contact to be one continuous fault that is a low-angle thrust southwest of the north-plunging anticline about which it is folded and that it climbs upsection to the northeast or east, becoming a bedding fault east and northeast of the Minor offsets or suspected offsets of strata in unit B have been explained by previous workers as the result of high-angle normal faults. However, on aerial photographs numerous marker horizons can be seen to be continuous both above and below some of these offsets. Thus the faulting that is responsible must be confined by these marker beds. We suspect that multiple bedding faults and step-bedding faults developed, and associated with this, differential movement of the intervening beds formed tear faults that terminated at the bounding bedding faults ( fig. 13 ). In this fashion an uptilted sequence of rocks would have tear faults that offset only a few beds in a limited stratigraphic interval and would have all the characteristics of high-angle normal faults, but would terminate abruptly at overlying and underlying layers. Facies changes may have been the dominant factor in controlling the location of such tear faults.
The "mineralized cuesta" has been interpreted as a northwest-tilted fault block by previous workers (Branco, 1962; Carvalho and others, 1962; Amaral, 1968) . The cuesta-forming strata are folded about f, fold axes, which means that if there is a frontal normal fault, it predates f, folding. This type of alternating compressive and tensional tectonics is atypical of deformed
belts. An alternative explanation, one favored in this report, is that of differential weathering of a poly-folded and thrust-faulted sequence of interbedded resistant and less resistant strata, resulting in the development of curved, irregular cuestas and intervening valleys.
The mineralized breccia zone, on the dip slope of the "mineralized cuesta," has also been considered by previous workers (Moore, 1956; Branco, 1962; Carvalho and others; Guimaraes, 1962; Amaral, 1968) hydrozincite. Secondary zinc silicate minerals extend downward to at least 80 m. Primary sulphide minerals are recognized at greater depth, but their limits are poorly defined and they apparently occur in irregular small bodies.
Proven reserves on the Companhia Mineira de Metais concession are about 6,200,000 tons of 16 percent zinc ore (largely hemimorphite ore) and an additional 800,000 tons of 40 percent zinc ore (large willemite ore) , or about 1,312,000 tons of zinc metal (White and Nagell, 1975) . Reserve data are not available for the Ing^ deposit but probably are of a similar size.
Probable and possible reserves half again as large as proven reserves seem to indicate that total zinc metal reserves could be as much as 3 million tons.
CONCLUSIONS
The Vazante district, being located along the leading edge of a deformed belt, has been subjected to considerable compression, and the rocks have responded accordingly. Low-grade dynamic metamorphism, of argillaceous rocks, broad folding, and low-angle and bedding faulting with associated tear faulting dominate the structural history. Essentially all the structures in the Vazante district were probably formed during the Brazilian orogeny (ca. 600-500 m.y. ago); subsequent structures are minor in areal distribution, though possibly very important with regard to mineralization.
The breccia zone along the "mineralized cuesta" is only a very small part of the area, but economically is the most important. The breccia is believed to have developed in response to step-bedding-plane faulting along the base of the carbonates underlying the "mineralized cuesta" ( fig. 13 ). This resulted in brecciation of carbonate and argillaceous rocks. The amount of stratigraphic separation is unknown, but probably was not large.
The origin of the mineralizing fluids at Vazante is very poorly understood.
However as a corollary to the different structural interpretation for the district, the zinc is interpreted as being syngenetic in carbonate rocks of the Bambui Group. The structures formed during the Brazilian orogeny, primarily breccia zones along faults, provided the plumbing system for later migration of ore-bearing fluids. Redeposition in the breccia zone along the "mineralized cuesta" formed a deposit that subsequently was oxidized by surface or near-surface waters. During the redeposition and oxidation phases, possibly during late Mesozoic or early Cenozoic time, the character of the breccia was so altered that it is now impossible to determine whether the breccia is tectonic or solution in origin. Solution and collapse features are common in the breccia zone, but probably only reflect the latest history of the zone.
This interpretation would suggest that future exploration for Vazantetype deposits should be concentrated along the deformed belt where folded carbonate rocks are interbedded with argillaceous rocks. It is in this type of stratigraphic situation that disharmonic folding is most likely to lead to bedding and step-bedding faulting, and thus lead to the development of breccia zones that might act as depositional sites for ore-bearing fluids. 
